Transdermal delivery of zalcitabine: in vitro skin permeation study.
To study the feasibility of transdermal delivery of anti-HIV drugs in order to maintain blood concentration within the therapeutic range for longer duration and to reduce the side-effects associated with high dose administration. The effects of vehicles and enhancers on the skin permeation rate of zalcitabine (ddC) were investigated to determine the maximum permeation rate attainable. In vitro skin permeation of ddC, saturated in various compositions of ethanol/tricaprylin or ethanol/water cosolvent system, with and without enhancer, was studied at 37 degrees C using freshly excised hairless rat skin and human cadaver skin as model skins. The skin permeation rate of ddC from both ethanol/tricaprylin and ethanol/water cosolvent system increased when increasing the volume fraction of ethanol and reached maximum values at 50-60% (vol/vol) of ethanol. Addition of 1.0% (vol/vol) of permeation enhancer, such as oleic acid or N-methyl-2-pyrrolidone, to the ethanol/tricaprylin (50:50) cosolvent system could not significantly increase the permeation rate of ddC. However, addition of 1.0% (vol/vol) of oleic acid in ethanol/water (60:40) cosolvent system dramatically enhanced the skin permeation rate of ddC with reduced lag time. Permeation rate of ddC increased with increasing oleic acid concentration up to 0.7% (vol/vol) in the ethanol/water (60: 40) cosolvent system, and reached a plateau with further addition of oleic acid. Although permeation rate of ddC across human cadaver skin (0.61 mg/cm2/h) was three times lower than that across hairless rat skin (1.88 mg/cm2/h), the maximum permeation rate of ddC attainable, using ddC saturated solution in ethanol/water (60: 40) cosolvent system containing 1.0% (vol/vol) oleic acid, was 4-5 times higher than the target rate (0.14 mg/cm2/h) to maintain the therapeutic blood level. The synergistic enhancement effect of ethanol and oleic acid can make transdermal delivery of ddC feasible.